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TABLE 2.-Free-air resultant winds (meters per second) based on pilot balloon observations made near Y a.m. (E.S.T.) during December 1923- 
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Dallas, Ter. Norfolk, Va. 
(I46 meters) 8 (3 meters) a 

Depar- Depar- 

normal normal 
Mean turefrom Mean turefrom 

15.4 ( 3 )  13. 7 -0. 7 
17.5 (3) 12.9 - . 6  
16.7 4-27 11.2 -.3 
14.9 +2 . i  .................... 
12.6 +2.6 6.5 -.4 
9.9 4-2.4 .................... 
i. 1 +2.2 1.9 -.4 
1.3 4-2.0 -4.7 -1.5 

-5.1 fl.2 .................... 
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Omaha, Nebr. Pensamla, Fla. San Diego, Calif. Washington, D.C. 
(300 meters) 4 (2 meters) 8 (9 meters) J (2 meters) a 

Depar- Depar- Depar- Depar- 

normal normal normal normal 
Mean turefrom Mean turefrom Mean turefrom Mean turefrom 

- ~ _ _ ~ _ _ _ ~ ~ - ~ ~ - -  
18.8 +0.5 15.4 -?.O 11.0 -1.3 I . ,  ( 8 )  

9. s (3) 18.1 +.8 14.3 -1.1 11.5 +.4 
10.0 +2.0 16.2 +.9 15.1 -.6 10.6 fl.3 
8.8 +2.2 ............................................................ 
6.7 4-2.3 11.3 +.6  12.8 +.3 6.2 +.9 
4.1 +2.3 ............................................................ 
1.2 +2.2 5.7 -.l 7.3 0.0 1.9 +.9  

-5.2 +1.6 -.l -.1 . e  - . I  -3.3 +1.1 
-11.8 +1.0 -6.6 -.1 -6.7 - . 6  .................... 

3 1 -  

vation station was established in July a t  Pembina, N. 
Dak. Owing to decreased appropriations, the airplane- 
observation work was discontinued at  At,lanta and Chi- 
cago on June 30. Airplane observations were made on 
all but 2 days during the year a t  Dallas, on all but 12 
days a t  Cleveland, and on all but 14 at Omaha. The 
average height reached in these observations was 5 km. 

During the International Polar Year, which ended 
August 31, 1933, a total of 234 sounding-balloon obser- 
vations were made at  3 stations. The number of these 
instruments found and returned was 197 or 84 percent. 
In practically all cases the observations extended into 
the stratosphere. 
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AEROLOGICAL OBSERVATIONS FOR THE YEAR 1933 

By L. T. SAMUELS 
[Aerological Division, L. T. Samuels, temporarily in charge] 

Mean free-air temperatures for the year a t  the stations 
shown in table 1 were mostly above normal with the 
largest departures occurring a t  Dallas and Omaha. 
Free-air relat,ive humidities averaged above normal 
except at  Omaha and Norfolk where they were below 
normal. 

Kite observations were completely discontinued by the 
Weather Bureau upon the closing of the Ellendale, 
N.Dak., station in June 1933, and a new airplane-obser- 
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TABLE l.-Free-air temperatures and relative humidities obtained by airplanes during 1933 
TEMPERATURE (" C.) 

Cleveland, Ohlo 
(246 meters) 1 

Altitude (meters) m.s.1. 1 Mean ltt%?&nl! normal 

Surface ....................... 8.0 (3)  
500 ........................... 9.2 

1,000 1,500 ......................... ......................... ::J 7.6 T1.3 +1.1 
2. 000 ......................... +I. 1 
2, 500 ......................... +l. 3 
3, 000 ......................... +l. 5 

......................... -12.8 +1.0 
l;OOO 5 , m  ......................... 1 :iij +l.3i1 

Surf ace... .................... 
............................ 
1. 000 ......................... 
1,500 ......................... 64 
2, 000 
2, 500 
3, ooo ......................... 

......................... I 11 ......................... 

......................... 1 4, 000 
5, 000 ......................... 

I I II I II I II I I1 I II I II I 
Times ofobservations: Weather Bureau, 5 a.m.; Navy, 7 a.m., E.8.T. 
1 Temwrature departures based on normals determined by extrapolating latitudinally those of Royal Center, Ind., and Due West, 8.C. Humidity departures based on normals . -  

of Royal Center, Ind: 
1 Temperature departures based on normals determined by interpolatlng latitudinally thase of Qrmbeck, Ter., and Broken Arrow, Okla. Humidity departures based on 

normals of Growbeck, Tex. 
8 Naval air stations. 
4 Temperature and humidity departures based on normals of Drexd. Nebr. 
1 Burfsca and Wmete r  level departures omitted because of difference in time of day between airplane observations and those of kites upon which the normals are based. 

RIVERS AND FLOODS 
By MONTROSE W. HATES 

[In charge River and Flood Division1 

During December 1933 there were floods in the Green 
River of Kentucky and in the Columbia Basin. A dis- 
cussion of these overflows, together with a statement of 

flood losses during the year, will appear in a later issue 
of the REVIEW. 


